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(54)[Title of the invention] 

CAPTURING BODY AND INSPECTING APPARATUS USING SAME 
(57) [Abstract] 
[Problem] 

To provide a capturing body which can preferably be used in various 
fields including the medical field and the industrial field, which has excellent 
biodegradability and stability, and which can specifically act on an object to be 
captured and selectively capture only the object to be captured, and an 
inspecting apparatus capable of detecting the object to be captured. 
[Means for Solving the Problem] 

A capturing body having a structure-variable body whose structure can 
be changed by a stimulus, a rod-shaped body having a length of 810 nm or 
shorter and a capturing structure body which can specifically capture an object 
to be captured. Preferred embodiments include an embodiment showing a 
structural coloration, an embodiment wherein coloration changes by the change 
of the structure of the structure-variable body, an embodiment wherein the 
structure-variable body undergoes change in structure by light, an embodiment 
wherein the structure-variable body is a geometrical isomer, and an embodiment 
wherein the structure-variable body is an azobenzene compound. Also, an 
inspecting apparatus having at least the capturing body, a container for 
retaining an object to be captured and a sample solution, and a detecting means 
for detecting capture of the object by the capturing body. 
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[Claims] 

[Claim 1] A capturing body having a structure-variable body whose structure 
can be changed by a stimulus, a rod-shaped body having a length of 810 nm or 
shorter and a capturing structure body which can specifically capture an object 
to be captured. 

[Claim 2] The capturing body as described in claim 1, which shows structural 
color formation. 

[Claim 3] The capturing body as described in claim 1 or 2, wherein the 
rod-shaped body is amphiphilic. 

[Claim 4] The capturing body as described in any one of claims 1 to 3, wherein 
the rod-shaped body is a rod-shaped organic substance. 

[Claim 5] The capturing body as described in claim 4, wherein the rod-shaped 

organic substance is any one of a-helix polypeptide, DNA and amylose. 

[Claim 6] The capturing body as described in any one of claims 1 to 5, wherein 

capturing is based on physical adsorption or chemical adsorption. 

[Claim 7] The capturing body as described in any one of claims 1 to 5, wherein 

the capturing structure body is an inclusion compound. 

[Claim 8] A capturing body having a structure-variable body whose structure 
can be changed by a stimulus, a rod-shaped body and a capturing structure 
body (excluding cyclodextrin and crown compounds) which combines with the 
rod-shaped body and can specifically capture an object to be captured. 
[Claim 9] The capturing body as described in any one of claims 1 to 8, wherein 
the structure of the structure-variable body undergoes change in structure. 
[Claim 10] The capturing body as described in any one of claims 1 to 9, 
wherein the structure-variable body undergoes change in structure by light. 
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[Claim 11] The capturing body as described in any one of claims 1 to 10, 
wherein the structure-variable body is a geometric isomer. 

[Claim 12] The capturing body as described in any one of claims 1 to 9, 
wherein the structure-variable body undergoes change in structure by heat. 
[Claim 13] The capturing body as described in any one of claims 1 to 9 and 12, 
wherein the structure-variable body is a thermoplastic substance or a 
thermosetting substance. 

[Claim 14] The capturing body as described in any one of claims 1 to 9, 
wherein the structure-variable body undergoes change in structure by electric 
field. 

[Claim 15] The capturing body as described in any one of claims 1 to 9, 12 and 

14, wherein the structure-variable body is a liquid crystalline molecule. 

[Claim 16] The capturing body as described in any one of claims 1 to 11, 

wherein the structure-variable body is an azobenzene compound. 

[Claim 17] The capturing body as described in any one of claims 1 to 16, 

wherein the structure-variable body is connected to the straight chain of the 

rod-shaped body. 

[Claim 18] The capturing body as described in any one of claims 1 to 17, 
wherein the structure-variable body is connected to the side chain of the 
rod-shaped body. 

[Claim 19] An inspecting apparatus having at least a container retaining the 
capturing body described in any one of claims 1 to 18, an object to be captured 
and a sample solution and a detecting means for detecting capture of the object 
by the capturing body. 

[Claim 20] The inspecting apparatus as described in claim 19, wherein the 
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detecting means is a formed color-measuring means, the capturing body is 
disposed at an interface between the liquid phase of the sample solution and 
either of a gas phase and a liquid phase different from the liquid phase of the 
sample solution, the capturing body forms a color when it captures the object to 
be captured, and the formed color-measuring means measures the color 
formation. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a capturing body which is excellent in 
biodegradability and safety, which appropriately captures an object to be 
captured, which permits detection of the existence of the object, and which can 
be utilized in various fields, and to an inspecting apparatus which can 
appropriately detect the captured object. 
[0002] 
[Prior Art] 

Various techniques relating to a capturing body which specifically acts 
on a specific object to selectively capture the object and can detect the existence 
of the specific object have conventionally been studied and utilized in the 
medical field and the industrial field. In recent years, however, environmental 
problems have often been discussed, and a technique of a capturing body which 
can specifically act on a specific object to selectively capture only the object and 
which is so excellent in biodegradability and safety that it is good for 
environment has been required. 
[0003] 
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[Problems that the Invention is to Solve] 

An object of the invention is to attain the following objects for 
complying with the conventional requirements. That is, the object of the 
invention is to provide a capturing body which can appropriately be used in 
various field including the medical field and the industrial field, which is 
excellent in biodegradability and safety, and which can specifically act on an 
object to be captured to selectively capture the object, and an inspecting 
apparatus which can appropriately detect the captured object using the same. 
[0004] 

[Means for Solving the Problems] 

Means for solving the aforementioned problems are as follows. That is: 
<1> A capturing body having a structure-variable body whose structure can 
be changed by a stimulus, a rod-shaped body having a length of 810 nm or 
shorter and a capturing structure body which can specifically capture an object 
to be captured. 

<2> The capturing body as described in <1>, which shows structural color 
formation. 

<3> The capturing body as described in <1> or <2>, wherein the rod-shaped 
body is amphiphilic. 

<4> The capturing body as described in any one of <1> to <3>, wherein the 

rod-shaped body is a rod-shaped organic substance. 

[0005] 

<5> The capturing body as described in <4>, wherein the rod-shaped organic 
substance is any one of a-helix polypeptide, DNA and amylose. 

<6> The capturing body as described in any one of <1> to <5>, wherein 
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capturing is based on physical adsorption or chemical adsorption. 

<7> The capturing body as described in any one of <1> to <6>, wherein the 

capturing structure body is an inclusion compound. 

<8> A capturing body having a structure-variable body whose structure can 
be changed by a stimulus, a rod-shaped body and a capturing structure body 
(excluding cyclodextrin and crown compounds) which combines with the 
rod-shaped body and can specifically capture an object to be captured. 
[0006] 

<9> The capturing body as described in any one of <1> to <8>, wherein the 

structure of the structure-variable body undergoes change in structure. 

<10> The capturing body as described in any one of <1> to <9>, wherein the 

structure-variable body undergoes change in structure by light. 

<11> The capturing body as described in any one of <1> to <10>, wherein the 

structure-variable body is a geometric isomer. 

<12> The capturing body as described in any one of <1> to <9>, wherein the 

structure-variable body undergoes change in structure by heat. 

[0007] 

<13> The capturing body as described in any one of <1> to <9> and <12>, 
wherein the structure-variable body is a thermoplastic substance or a 
thermosetting substance. 

<14> The capturing body as described in any one of <1> to <9>, wherein the 

structure-variable body undergoes change in structure by electric field. 

<15> The capturing body as described in any one of <1> to <9>, <12> and 

<14>, wherein the structure-variable body is a liquid crystalline molecule. 

<16> The capturing body as described in any one of <1> to <11>, wherein the 
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structure-variable body is an azobenzene compound. 
[0008] 

<17> The capturing body as described in any one of <1> to <16>, wherein the 
structure-variable body is connected to the straight chain of the rod-shaped 
body. 

<18> The capturing body as described in any one of <1> to <17>, wherein the 
structure-variable body is connected to the side chain of the rod-shaped body. 
<19> An inspecting apparatus having at least a container retaining the 
capturing body described in any one of <1> to <18>, an object to be captured 
and a sample solution and a detecting means for detecting capture of the object 
by the capturing body. 

<20> The inspecting apparatus as described in <19>, wherein the detecting 
means is a formed color-measuring means, the capturing body is disposed at an 
interface between the liquid phase of the sample solution and either of a gas 
phase and a liquid phase different from the liquid phase of the sample solution, 
the capturing body forms a color when it captures the object to be captured, and 
the formed color-measuring means measures the color formation. 
[0009] 

[Embodiments of the Invention] 

The capturing body and the inspecting device of the invention are 
described in detail below. 
[Capturing body] 

The capturing body of the invention has a rod-shaped body, a capturing 
structure body, a structure-variable body and, if necessary, other body. 
[0010] 
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<Rod-shaped body> 

The rod-shaped body is not particularly limited as long as it is 
rod-shaped, and can properly be selected depending upon the use. It may be a 
rod-shaped inorganic substance or a rod-shaped organic substance, with a 
rod-shaped organic substance being preferred. 
[0011] 

Examples of the rod-shaped organic substance include biological high 
polymers and polysaccharides. Preferred examples of the biological high 
polymers include fibrous proteins, a-helix polypeptides and nucleic acids (DNA, 
RNA). Examples of the fibrous proteins include those which have an a-helix 
structure, such as a-keratin, myosin, epidermin, fibrinogen, tropomysin, silk 
fibroin, etc. Preferred examples of the polysaccharides include amylase, etc. 
[0012] 

Of the above-mentioned rod-shaped organic substances, spiral organic 
molecules having a spiral structure are preferred from the standpoints that the 
rod-shaped form can stably be maintained and that other substances can be 
intercalated into the interior of the molecule according to the end use. Of the 
above-mentioned substances, the spiral organic molecules are a-helix 
polypeptides, DNA, amylose, etc. 
[0013] 

[a-Helix polypeptides] 

a-Helix polypeptides are one of secondary structures of polypeptides. 
The polypeptide rotates one time (forms one spiral) for each amino acid 3.6 
residue, and a hydrogen bond, which is substantially parallel to the axis of the 
helix, is formed between an imido group (-NH-) and a carbonyl group (-CO-) of 
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each fourth amino acid, and this structure is repeated in units of seven amino 
acids. In this way, the a-helix polypeptide has a structure which is stable 
energy-wise. 
[0014] 

The direction of the spiral of the a-helix polypeptide is not particularly 
limited, and may be either wound right or wound left. Note that, in nature, only 
structures whose direction of spiral is wound right exist from the standpoint of 
stability. 
[0015] 

The amino acids which form the a-helix polypeptide are not particularly 
limited provided that an a-helix structure can be formed, and can be 
appropriately selected in accordance with the use. However, amino acids which 
facilitate formation of the a-helix structure are preferred. Suitable examples of 
such amino acids include aspartic acid (Asp), glutamic acid (Glu), arginine 
(Arg), lysine (Lys), histidine (His), asparagine (Asn), glutamine (Gin), serine 
(Ser), threonine (Thr), alanine (Ala), valine (Val), leucine (Leu), isoleucine (He), 
cysteine (Cys), methionine (Met), tyrosine (Tyr), phenylalanine (Phe), 
tryptophan (Trp), and the like. These may be used independently or in 
combination of two or more thereof. 
[0016] 

By appropriately selecting the amino acid, the property of the a-helix 
polypeptide can be changed to any of hydrophilic, hydrophobic, and amphiphilic. 
In the case in which the a-helix polypeptide is to be made to be hydrophilic, 
suitable examples of the amino acid are serine (Ser), threonine (Thr), aspartic 
acid (Asp), glutamic acid (Glu), arginine (Arg), lysine (Lys), asparagine (Asn), 



9 




glutamine (Gin), and the like. In the case in which the a-helix polypeptide is to 
be made to be hydrophobic, suitable examples of the amino acid are 
phenylalanine (Phe), tryptophan (Trp), isoleucine (He), tyrosine (Tyr), 
methionine (Met), leucine (Leu), valine (Val), and the like. 
[0017] 

In the a-helix polypeptide, the carboxyl group, which does not form a 
peptide bond and which is in the amino acid which forms the a-helix, can be 
made to be hydrophobic by esterification. On the other hand, an esterified 
carboxyl group can be made to be hydrophilic by hydrolysis. 
[0018] 

The amino acid may be any of an L-amino acid, a D-amino acid, a 
derivative in which the side chain portion of an L-amino acid or a D-amino acid 
is modified, or the like. 
[0019] 

The number of bonds (the degree of polymerization) of the amino acid in 
the a-helix polypeptide is not particularly limited and may be appropriately 
selected in accordance with the use. However, 10 to 5,000 is preferred. If the 
number of bonds (the degree of polymerization) is less than 10, it may not be 
possible for the polyamino acid to form a stable a-helix. If the number of 
bonds (the degree of polymerization) exceeds 5,000, vertical orientation may be 
difficult to achieve. 
[0020] 

Suitable specific examples of the a-helix polypeptide include 
polyglutamic acid derivatives such as poly(y-methyl L-glutamate), poly(y-ethyl 
L-glutamate), poly(y-benzyl L-glutamate), poly(L-glutamic acid-y-benzyl), 
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poly(n-hexyI L-glutamate), etc.; polyaspartic acid derivatives such as 
poly(P-benzyl L-aspartate) etc.; polypeptides such as poly(L-leucine), 
poly(L-alanine), poly(L-methionine), poly(L-phenylalanine), 

poly(L-lysine)-poly(y-methyl L-glutamate), etc. 
[0021] 

The a-helix polypeptide may be a commercially available a-helix 
polypeptide, or may be appropriately synthesized or prepared in accordance 
with methods disclosed in known publications, etc. 
[0022] 

As one example of synthesizing the a-helix polypeptide, the synthesis of 
block copolypeptide [poly(L-lysine) 25 -poly(y-methyl 

L-glutamate) 6 o]PLLZ 25 -PMLG 6 o is as follows. As is shown by the following 
formula, block copolypeptide [poly(L-lysine) 25 poly(y-methyl 

L-glutamate) 6 o]PLLZ 25 -PMLG 6 o can be synthesized by polymerizing 
N e -carbobenzoxy L-lysine Na-carboxy acid anhydride (LLZ-NCA) by using 
n-hexylamine as an initiator, and then polymerizing y-methyl L-glutamate 
N-carboxy acid anhydride (MLG-NCA). 
[0023] 

[Chemical 1] 
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?H * THF in 4 

4=0 <J=0 

9 9 

LLZ-NCA PLLZ. <m=25) 

9 H 9 

CH, 9 CH a 
HLG-NCA 

PLLZ^-PMLGL, (m=25. 11=60) 



[0024] 

Synthesis of the a-helix polypeptide is not limited to the above-described 
method, and the a-helix polypeptide can be synthesized by a genetic engineering 
method. Specifically, the a-helix polypeptide can be manufactured by 
transforming a host cell by a expression vector in which is integrated a DNA 
which encodes the target polypeptide, and culturing the transformant, or the 
like. Examples of the expression vector include a plasmid vector, a phage 
vector, a plasmid and pharge chimeric vector, and the like. Examples of the 
host cell include prokaryotic microorganisms such as E. coli, Bacillus subtilis, 
or the like; eukaryotic microorganisms such as yeast or the like; zooblasts, and 
the like. 
[0025] 
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The a-helix polypeptide may be prepared by removing the a-helix 
structural portion from a natural fibrous protein such as a-keratin, myosin, 
epidermin, fibrinogen, 
tropomysin, silk fibroin, or the like. 
[0026] 
[DNA] 

The DNA may be a single-stranded DNA. However, the DNA is 
preferably a double-stranded DNA from the standpoints that the rod shape can 
be stably maintained, and that other substances can be intercalated into the 
interior of the molecule, and the like. A double-stranded DNA has a double 
helix structure in which two polynucleotide chains, which are in the form of 
right-wound spirals, are formed so as to be positioned around a single central 
axis in a state in which they extend in respectively opposite directions. The 
polynucleotide chains are formed by four types of nucleic acid bases which are 
adenine (A), thiamine (T), guanine (G), and cytosine (C). The nucleic acid bases 
in the polynucleotide chain exist in the form of projecting inwardly within a 
plane which is orthogonal to the central axis, and form so-called Watson-Crick 
base pairs. Thiamine specifically hydrogen bonds with adenine, and cytosine 
specifically hydrogen bonds with guanine. As a result, in a double-stranded DNA, 
the two polypeptide chains are bonded complementarity. 
[0027] 

The DNA can be prepared by known methods such as PCR (Polymerase 
Chain Reaction), LCR (Ligase Chain Reaction), 3SR (Self-Sustained Sequence 
Replication), SDA (Strand Displacement Amplification), and the like. Among 
these, the PCR method is preferred. 
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[0028] 



Further, the DNA can be prepared by being directly removed 
enzymatically from a natural gene by a restriction enzyme. Or, the DNA can be 
prepared by a genetic cloning method, or by a chemical synthesis method. 



In the case of a genetic cloning method, a large amount of the DNA can 
be prepared by, for example, integrating a structure, in which a normal nucleic 
acid has been amplified, into a vector which is selected from plasmid vectors, 
pharge vectors, plasmid and pharge chimeric vectors, and the like, and then 
introducing the vector into an arbitrary host in which propagation is possible 
and which is selected from prokaryotic microorganisms such as E. coli, Bacillus 
subtilis, or the like; eukaryotic microorganisms such as yeast or the like; 
zooblasts, and the like. Examples of chemical synthesis methods include liquid 
phase methods or solid phase synthesis methods using an insoluble carrier, such 
as a tolyester method, a phosphorous acid method, or the like. In the case of a 
chemical synthesis method, the double-stranded DNA can be prepared by using a 
known automatic synthesizing device or the like to prepare a large amount of 
single-stranded DNA, and thereafter, carrying out annealing. 



Amylose is a polysaccharide having a spiral structure in which 
D-glucose, which forms starch which is a homopolysaccharide of higher plants 
for storage, is joined in a straight chain through a-1,4 bonds. The molecular 
weight of the amylose is preferably around several thousand to 150,000 in 
number average molecular weight. The amylose may be a commercially 
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[0030] 



[Amylose] 
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available amylose, or may be appropriately prepared in accordance with known 
methods. Amylopectin may be contained in a portion of the amylose. 



The length of the rod-shaped body is preferably 810 nm or shorter in 
view of generating structural color formation, with 350 nm to 810 nm being 
more preferred. 



The diameter of the rod-shaped body is not particularly limited, and is 
about 0.8 to about 2.0 nm in the case of the a-helix polypeptide. 



The entire rod-shaped body may be hydrophobic or hydrophilic. Or, 
the rod-shaped body may be amphiphilic such that a portion thereof is 
hydrophobic or hydrophilic, and the other portion thereof exhibits the opposite 
property of the one portion. The amphiphilic rod-shaped body is advantageous 
in the point that orientation at the interface between an oily phase and an 
aqueous phase or between a gas phase and a liquid phase or dispersion in an oily 
phase or an aqueous phase is easy. 



In the case of the amphiphilic rod-shaped body, the numbers of the 
hydrophobic portions and hydrophilic portions are not particularly limited, and 
may be appropriately selected in accordance with the use. Further, in this case, 
the portions which are hydrophobic and the portions which are hydrophilic may 
be positioned alternately, or either type of portion may be positioned only at one 
end portion of the rod-shaped body. An example of the amphiphilic rod-shaped 
body is shown in FIG. 1. In FIG. 1, a rod-shaped body 10 has a hydrophobic 
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[0032] 



[0033] 



[0034] 
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portion 10a at one end side thereof, and has a hydrophilic portion 10b at the 

other end side thereof. 

[0035] 

<Capturing structure body> 

The capturing structure body is not particularly limited, and may be 
appropriately selected in accordance with the use. 
[0036] 

Capturing manner is not particularly limited, and capturing may be 
based on physical adsorption or chemical adsorption. They may be caused by, 
for example, hydrogen bond, intermolecular force (van der Waals force), 
coordination bond, ionic bond or covalent bond. 
[0037] 

Specific preferred examples of the capturing structure body include an 
inclusion compound (hereinafter also referred to as "host"), an antibody, a 
nucleic acid, a hormone receptor, lectin and a physiologically active substance 
receptor. Of these, an inclusion compound and an antibody are preferred. 
[0038] 

Additionally, objects to be captured by the capturing structure body are 
a guest (ingredient to be included) to be captured by the inclusion compound, an 
antigen to be captured by the antibody, a nucleic acid, tubulin, chitin, etc. to be 
captured by the nucleic acid, an hormone to be captured by the hormone 
receptor, a sugar, etc. to be captured by lectin, and a physiologically active 
substance to be captured by the physiologically active substance receptor. 
[0039] 

[Inclusion compound] 
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The inclusion compound is not particularly limited as long as it has the 
molecule-recognizing ability (host-guest binding ability), and can appropriately 
be selected according to the use. Preferred examples thereof include those 
which have a cylindrical one-dimensional) cavity, those which have a layered 
(two-dimensional) cavity, and those which have a basket-shaped 
(three-dimensional) cavity. 
[0040] 

Examples of the inclusion compounds having a cylindrical 
(one-dimensional) cavity include urea, thiourea, deoxycholic acid, 
dinitrodiphenyl, dioxytriphenylmethane, triphenylmethane, methylnaphthalene, 
spirochroman, PHTP (perhydrotriphenylene), cellulose, amylose, and 
cyclodextrins (provided that, in a solution, the cavity is basket-shaped). 
[0041] 

Examples of the object to be captured (guest) by urea include n-paraffin 
derivatives. 
[0042] 

Examples of the object to be captured (guest) by thiourea include 
branched or cyclic hydrocarbons. 
[0043] 

Examples of the object to be captured (guest) by deoxycholic acid 
include paraffins, fatty acids, and aromatic compounds. 
[0044] 

Examples of the object to be captured (guest) by dinitrodiphenyl include 
diphenyl derivatives. 
[0045] 
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Examples of the object to be captured (guest) by dioxytriphenylmethane 
include paraffins, n-alkenes and squalene. 
[0046] 

Examples of the object to be captured (guest) by triphenylmethane 
include paraffins. 
[0047] 

Examples of the object to be captured (guest) by methylnaphthalene 
include n-paraffins and branched paraffins haying carbon atoms of up to 18. 
[0048] 

Examples of the object to be captured (guest) by spirochroman include 
paraffins. 
[0049] 

Examples of the object to be captured (guest) by PHTP 
(perhydrotriphenylene) include chloroform, benzene and various high polymers. 
[0050] 

Examples of the object to be captured (guest) by cellulose include H 2 0, 
paraffins, CC1 4 , coloring matter and iodine. 
[0051] 

Examples of the object to be captured (guest) by amylose include fatty 
acids and iodine. 
[0052] 

Cyclodextrins are cyclic dextrins produced by decomposition of starch 
with amylase, and there are known three types of a-cyclodextrin, P-cyclodextrin 
and y-cyclodextrin. In the invention, the cyclodextrins include cyclodextrin 
derivatives wherein a part of hydroxyl groups of cyclodextrins is changed by 
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other functional groups such as an alkyl group, an allyl group, an alkoxy group, 

an amido group and a sulfonic acid group. 

[0053] 

Examples of the object to be captured (guest) by cyclodextrins include 
phenol derivatives such as thymol, eugenol, resorcin, ethylene glycol 
monophenyl ether and 2-hydroxy-4-methoxy-benzophenone; benzoic acid 
derivatives and esters thereof such as salicylic acid, methyl p-hydroxybenzoate 
and ethyl p-hydroxybenzoate; steroids such as cholesterol; vitamins such as 
ascorbic acid, retinol and tocopherol; hydrocarbons such as limonene; allyl 
isothiocyanate; sorbic acid; iodine molecule; Methyl Orange; Congo Red; and 
potassium 2-p-toluidinylnaphthalene-6-sulfonate (TNS). 
[0054] 

Examples of the layered (two-dimensional) inclusion compounds include 
clay minerals, graphite, smectite, montmorilonite and zeolite. 
[0055] 

Examples of the object to be captured (guest) by clay minerals include 
hydrophilic substances and polar compounds. 
[0056] 

Examples of the object to be captured (guest) by graphite include O, 
HS0 4 ~, halogen, halides and alkali metals. 
[0057] 

Examples of the object to be captured (guest) by montmorilonite include 
brucine, codeine, o-phenylenediamine, benzidine, piperidine, adenine, guanine 
and liposides thereof. 
[0058] 
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Examples of the object to be captured (guest) by zeolite include H 2 0. 

[0059] 

Examples of the basket-shaped (three-dimensional) inclusion compound 
include hydroquinone, gas hydrate, tri-o-thymotide, hydroxyflavan, 
dicyanoamminenickel, cryptand, calix arene and crown compounds. 
[0060] 

Examples of the object to be captured (guest) by hydroquinone include 
HC1, S0 2 , acetylene and rare gas elements. 
[0061] 

Examples of the object to be captured (guest) by gas hydrates include 
halogen, rare gas elements and lower hydrocarbons. 
[0062] 

Examples of the object to be captured (guest) by tri-o-thymotide include 
cyclohexane, benzene and chloroform. 
[0063] 

Examples of the object to be captured (guest) by hydroxyflavan include 
organic bases. 
[0064] 

Examples of the object to be captured (guest) by dicyanoamminenickel 
include benzene and phenol. 
[0065] 

Examples of the object to be captured (guest) by cryptand include NH 4 + 
and various metal ions. 
[0066] 

Calix arene is a cyclic oligomer wherein phenol units are connected via 
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methylene bond and which is synthesized from phenol and formaldehyde under 
appropriate condition, with 4- to 8-nuclear derivatives being known. Examples 
of the objects to be captured (guest) by p-t-butylcalix arene (n=4) include 
chloroform, benzene and toluene. Examples of the objects to be captured 
(guest) by p-t-butylcalix arene (n=5) include isopropyl alcohol and acetone. 
Examples of the objects to be captured (guest) by p-t-butylcalix arene (n=6) 
include chloroform and methanol. Examples of the objects to be captured 
(guest) by p-t-butylcalix arene (n=7) include chloroform. 
[0067] 

Examples of the crown compound include not only crown ethers 
containing oxygen as an electron-donative donor atom but also the analogues 
thereof, i.e., macrocyclic compounds which contain as ring-constituting atoms 
nitrogen, oxygen and the like and, further, include polycyclic crown compounds 
comprising two or more rings represented by cryptand. Examples thereof 
include cyclohexyl-12-crwon-4, dibenzo-14-crown-4, t-butylbenzo-15-crown-5, 
dibenzo-18-crown-6, dicyclohexyl-18-crown-6, 18-crown-6, tribenzo-18-crown-6, 
tetrabenzo-24-crown-8 and dibenzo-26-crown-6. 
[0068] 

Examples of the object to be captured (guest) by the crown compounds 
include ions of various metals such as alkali metals (e.g., Li, Na and K) and 
alkaline earth metals (e.g., Mg and Ca); NH 4 + ; alkylammonium ion; guanidium 
ion; and aromatic diazonium ions. The crown compounds form a complex with 
each of them. Additionally, examples of the object to be captured (guest) by 
the crown compounds further include, in addition to the above-mentioned ones, 
polar organic compounds having C-H unit (acetonitrile, malonic acid nitrile and 
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adiponitrile), N-H unit (aniline, aminobenzoic acid, amido, sulfamido 
derivative) or O-H unit (phenol and acetic acid derivatives), the units having a 
comparatively large acidity. The crown compounds also form a complex with 
each of them. 
[0069] 

The size (diameter) of the cavity of the inclusion compound is not 
particularly limited, and may appropriately be selected according to the use. 
From the standpoint of exhibiting a stable molecule-recognizing ability 
(host-guest binding ability), however, the size is preferably from 0.1 nm to 2.0 
nm. 
[0070] 

The mixing ratio (molar ratio) of the inclusion compound (host 
compound) to the guest compound varies depending upon the kind of the 
inclusion compound and the kind of the guest compound, and can not be 
specified in a general manner. However, the ratio of the inclusion compound : 
guest ingredient is usually from 1:0.1 to 1:10, preferably from 1:0.3 to 1:3. 
[0071] 
[Antibody] 

The antibody is not particularly limited as long as it can specifically 
cause antigen-antibody reaction with a target antigen (object to be captured), 
and may be a polyclonal antibody or a monoclonal antibody. Further, any of 
Fab', Fab and F(ab') 2 of IgG, IgM, IgE and IgG may be used. 
[0072] 

The target antigen is not particularly limited and may appropriately be 
selected according to the use, and examples thereof include plasma protein, 
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tumor marker, apoprotein, virus, autoantibody, coagulation-fibrinolysis factor, 

hormone, drug in blood and HLA antigen. 

[0073] 

Here, one example wherein the amphophilic rod-shaped body is 
connected to the capturing structure body is shown in Fig. 2. In Fig. 2, 
capturing body 1 has a hydrophobic part 10a on the one end side of the 
rod-shaped body and a hydrophilic part 10b on the other end side, and the 
capturing structure body 2 is connected to one end of the rod-shaped body. It 
is possible to connect a plurality of the capturing structure body 2 around the 
rod-shaped body 10. 
[0074] 

<Structure variable body> 

The structure variable body is not particularly limited, provided that 
the structure thereof can be changed by a stimulus, and can be appropriately 
selected in accordance with the use. 
[0075] 

Examples of the stimulus include chemical stimuli and physical stimuli. 
Examples of chemical stimuli include varying the pH, making specific 
substances co-exist, and the like. Examples of physical stimuli include light, an 
electrical field, heat, a magnetic field and pressure. Any of light, an electrical 
field, and heat are preferred. 
[0076] 

Examples of structure variable bodies whose structures can be varied by 
light include photochemical reaction compounds. Examples of photochemical 
reaction compounds include photochemical ring-opening compounds such as 
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spirobenzopyran, compounds having photoionizable functional groups and 

stereoisomers. 

[0077] 

Among stereoisomers, geometrical isomers are particularly preferred 
from the standpoint that their structures are suitably varied by light such that 
the color formation can be varied. These structure variable bodies, whose 
structure can be changed by light, may be used alone or in combination of two 
or more thereof. 
[0078] 

Examples of structure variable bodies, whose structures can be changed 
by an electrical field, include liquid crystalline molecules. Examples of liquid 
crystalline molecules include rod-shaped liquid crystalline molecules and 
discotic liquid crystalline molecules. 
[0079] 

Examples of rod-shaped liquid crystalline molecules include azomethine 
compounds, azoxy compounds, cyano-biphenyl compounds, cyano phenylester 
compounds, benzoate compounds, phenyl cyclohexanecarboxylate compounds, 
cyanophenylcyclohexane compounds, cyano-substituted phenylpyrimidine 
compounds, alkoxy-substituted phenylpyrimidine compounds, phenyldioxane 
compounds, tolane compounds and alkenyl cyclohexyl benzonitrile compounds. 
Further, macromolecular liquid crystalline molecules are also suitable examples. 
[0080] 

Examples of the discotic liquid crystalline molecules include compounds 
disclosed in various publications (such as C. Destrade et al., "Mol. Crysr. Liq. 
Cryst.", Vol. 71, p. Ill (1981); "Kikan Kagaku Sosetsu" ("Quarterly Chemical 
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Review"), No. 22, "Ekisho no Kagaku" ("Chemistry of Liquid Crystals"), 
Chapter 5, Chapter 10, Section 2 (1994), edited by the Chemical Society of 
Japan; B. Kohne et ah, Angew, "Chem. Soc. Chem. Comm.", p. 1794 (1985); J. 
Zhang et al., "J. Am. Chem. Soc", Vol. 116, p. 2655 (1994)), and in JP-A-5-5837, 
JP-A-8-27284, JP-A-8-334621 and JP-A-9-104656. These structure variable 
bodies, whose structure can be changed by an electrical field, may be used alone 
or in combination of two or more thereof. 
[0081] 

Examples of structure variable bodies, whose structures can be changed 
by heat, include substances exhibiting thermal expansion, thermal contraction, 
and the like. Examples thereof include substances exhibiting crystal fusion due 
to heat or substances exhibiting crystallization due to heat, thermoplastic 
substances, thermosetting substances and liquid crystalline molecules. 
[0082] 

Examples of thermoplastic substances include thermoplastic resins. 
Specific examples include polyethylene, polypropylene, polyvinyl chloride, 
polystyrene, polyvinylidene chloride, fluorine resins, polymethyl methacrylate, 
and the like, polycondensation polyamide, polyester, polycarbonate, 
polyphenylene oxide, polyaddition thermoplastic polyurethane and ring-opening 
polymerization polyacetal. Examples of the thermosetting substances include 
thermosetting resins, and specifically, urea resins, melamine resins and phenol 
resins. These structure variable bodies, whose structure can be changed by 
heat, may be used alone or in combination of two or more thereof. 
[0083] 

Structure variable bodies whose structures can be reversibly changed 
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are preferably used as the structural variable bodies from the standpoint that 
they can be suitably used in various types of applications requiring control of 
changes in color formation. For this reason, geometrical isomers, liquid 
crystalline molecules and the like are preferred, and geometrical isomers are 
more preferred. 
[0084] 

The geometrical isomer is not particularly limited provided that its 
structure can be changed by light. Examples thereof include cis-trans isomers 
and syn-anti isomers. Compounds having a structure including an azo group 
(-N=N-), for example, azo compounds, azoxy compounds, and the like, are 
particularly suitable. 
[0085] 

Examples of azo compounds include azobenzene compounds, azomethane 
compounds, azodicarbonamide compounds and diethyl azodicarboxylate 
compounds. Examples of the azoxy compounds include azoxy dibenzoate 
compounds and azoxybenzene compounds. 
[0086] 

The change in the structure when the azobenzene compound is 
irradiated by light is as follows. An azobenzene compound (a trans isomer) 
usually has an absorption band of 300 to 400 nm, and is a molecule in which the 
length between the para positions with respect to the azo group in the benzene 
rings is about 9.0 A ((a) shown below). By irradiating this compound with 
ultraviolet light, the structure changes to an azobenzene compound (a cis 
isomer) which is a molecule in which the length between the para positions with 
respect to the azo group in the benzene rings is about 5.5 A ((b) shown below), 
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and the formed color changes suitably. 
[0087] 

[Chemical 2] 



R 




R 

<a> (b) 



300 - 400 nm ABSORPTION BAND 400 - 500 nm 
0.50 DIPOLE MOMENT 3.10 

[0088] 

The structure variable body may be bonded to the straight chain of the 
rod-shaped body as shown in Fig. 3(a), or may be bonded to the side chains as 
shown in Fig. 3(b), or may be bonded to both the straight chain and the side 
chain as shown in Fig. 3(c). In view of obtaining excellent change in the 
formed color, the structure variable body is preferably bonded at least to the 
straight chain of the rod-shaped body. 
[0089] 

When the structure variable bodies are bonded to the side chains of the 
rod-shaped body, the ratio of the structure variable bodies to all of the side 
chains of the rod-shaped body is not particularly limited, and can be 
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appropriately selected as desired. 
[0090] 

<Structural color formation> 

From the standpoint of viewability and recognizability, the capturing 
body preferably forms a color. As the color formation, there are illustrated 
color formation based on chemical structure as is seen with dyes or pigments 
which undergo transfer of electron when irradiated with light to form color and 
structural color formation based on physical structure as is seen with color 
formation of tropical fish or scaly powder of butterfly wherein color tone is 
controlled by the thickness and refractive index of the film (layer). 
[0091] 

The structural color formation is color formation caused on the surface 
of the structurally color-forming body as a result of reflection of a light of a 
specific wavelength depending upon the thickness and the refractive index of the 
structurally color-forming body (film or layer) when applying outer stimuli such 
as an electric field, a magnetic field, temperature or light (e.g., natural light, 
infrared light or ultraviolet light), based on the multilayer thin-film 
interference theory which is the basic principle of color formation of the scaly 
powder of the wings of a Morpho butterfly. The color tone can be arbitrarily 
changed as on the outer layer of the skin of a chameleon by the outer stimuli. 
[0092] 

In the invention, structural color formation is preferred among the color 
formations described above in that it is not necessary to use any dye or pigment, 
that it enables one to save energy (water and electricity) in the step of reducing 
a waste liquor of the dye or in the step of dyeing, that there arises no problem of 
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skin poisoning with the dye or pigment, and that it causes less problem with 

human being or earth environment. 

[0093] 

Here, principle of the structural coloration is described below. As is 
shown in Figs. 4 and 5, when the film of the rod-shaped body is irradiated with 
light, the interference light of wavelength (X) is intensified under the conditions 
shown by the following formula (1), and is weakened under the conditions shown 
by the following formula (2). 
[0094] 

X = — Vn 2 -sin 2 a (1) 
m 

X = 4tl Vn 2 -sin 2 a (2) 
2m-l 

[0095] 

In the formulae (1) and (2), X represents the wavelength (nm) of 
interference light, a represents an incident angle (degree) of light irradiated to 
the film, t represents a thickness (nm) of the film, I represents the number of 
films, n represents the refractive index of the film, and m represents an integer 
of 1 or more. 
[0096] 

The thickness of the film is preferably 810 nm or less, more preferably 
from 10 nm to 810 nm. The color (wavelength) of the structural color 
formation can be changed by appropriately changing the thickness of the film 
and, in such cases, it can be applied to color image formation. 
[0097] 
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The structural color formation may be caused by one rod-shaped body 
(monomolecular layer) or may be caused by the structure wherein two or more 
of the rod-shaped bodies are in a straight line (a plurality of the monomolecular 
layers being built up). 
[0098] 

<Method for producing the capturing body and use thereof> 

The method for producing the capturing body is not particularly limited, 
and is preferably a method of connecting under predetermined conditions the 
capturing structure body and the structure variable body to the rod-shaped 
body synthesized as described hereinbefore. The position at which the 
capturing structure body is connected to the rod-shaped body may be any of the 
side chain, one end and both ends of the rod-shaped body. Since the capturing 
body of the invention is excellent in biodegradability and safety and can 
specifically act on an object to be captured to thereby selectively capture only 
the object, it can appropriately be used in various fields including the medical 
field and the industrial field. 
[0099] 

[Inspecting device] 

The inspecting device of the invention comprises a container for 
retaining the capturing body of the invention, an object to be captured and a 
sample solution and a detecting means for detecting capture of the 

object by the capturing body. The container is not particularly limited as long 
as it can retain the capturing body, an object to be captured and a sample 
solution, and can appropriately be selected according to the use. Those which 
are excellent in chemical resistance and are transparent are preferred and, in 
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view of the capturing yield of the capturing body, it is more preferred for the 
container to have such shape that the contact area between the capturing body 
and the object to be captured can be large. 
[0100] 

The detecting means is not particularly limited as long as it can detect 
that the capturing body has captured the object to be captured, and can 
appropriately be selected according to the use. Examples thereof include a 
measuring means using a quartz oscillator and a means for measuring formed 
color. 
[0101] 

Examples of the measuring means using the quartz oscillator include a 
frequency-measuring means and a viscoelasticity-measuring means. 
Additionally, in the case of the measuring means using the quartz oscillator, the 
capturing body is fixed in a film state on the surface of the quartz oscillator. 
As the frequency-measuring means, there is preferably illustrated, for example, 
a frequency-measuring means equipped with the quartz oscillator, an oscillating 
circuit oscillating to the frequency which the quartz oscillator has received and 
a frequency counter for counting the frequency which the oscillating circuit 
oscillates, which thus can measure a frequency oscillation the quartz oscillator 
has received. As the viscoelasticity-measuring means, there is preferably 
illustrated, for example, a viscoelasticity-measuring means equipped with the 
quartz oscillator and a means for measuring viscoelastic oscillation which the 
quartz oscillator has received, which thus can measure the viscoelastic variation 
the quartz oscillator has received. 
[0102] 
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The formed color-measuring means is not particularly limited, and can 
appropriately be selected according to the use. A preferred example thereof is 
a means for measuring the wavelength of a reflected light. The formed 
color-measuring means can favorably be used in the case where the capturing 
body forms a color when it captures an object to be captured (including the case 
where the formed color changes and the case where wavelength of the formed 
color changes). 
[0103] 

In the above-mentioned inspecting apparatus of the invention, the 
detecting means is the formed color-measuring means, and the capturing body is 
disposed at the interface between the liquid phase of a sample solution and 
either of a gas phase and a liquid phase different from the liquid phase of the 
sample solution and, in a preferred embodiment, when the capturing body 
captures the object to be captured, the color is formed and the formed color is 
measured by the formed color-measuring means. It facilitates the measurement 
of formed color by disposing the capturing body at the interface, because the 
capturing body forms a thin film (monomolecular film or the like). As such 
embodiment, there is illustrated an embodiment wherein a positive pole and a 
negative pole are provided in the container, an electrolytic solution (sample 
solution) is poured thereinto, a liquid phase and a gas phase are formed, and a 
monomolecular film of the capturing body of the invention (wherein the 
structure variable body comprises liquid crystalline molecules) is formed at the 
interface of the two phase. In this embodiment, when an electric field is 
applied to the electrolytic solution and the capturing body captures an object to 
be captured which exists in the gas phase, the capturing body undergoes change 
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in electric resistance value and, as a result, the structure of the whole capturing 
body changes to change its color, and the formed color-changing means 
measures the change in formed color. Also, there is illustrated an embodiment 
wherein a liquid phase and a gas phase are formed within the container, and a 
monomolecular film of the capturing body of the invention (capturing body 
having a structure variable body capable of varying structure by light) is 
formed at the interface between the two phases. In this embodiment, when the 
capturing body captures the object, the capturing body undergoes change in 
absorption wavelength, and the structure of the whole capturing body changes 
to change its color, the change in color being measured by the formed 
color-changing means. 
[0104] 

Additionally, the monomolecular film can be formed according to, for 
example, an Langmuir-Blodgett method (LB method) and, in such cases, a 
publicly known LB film-forming apparatus (e.g., NL-LB400NK-MWC 
manufactured by Nihon Laser & Electronics Laboratories) can favorably be 
used. 
[0105] 

The monomolecular film can be formed by, for example, using a pushing 
member 60 and pushing the oleophilic (hydrophobic) or amphiphilic capturing 
body in a state of floating on the surface of water (on the aqueous phase), or the 
hydrophilic or amphiphilic capturing body in a state of floating on the surface 
of an oil (on the oily phase), i.e., with the capturing body 1 being in an oriented 
state as shown in Fig. 6. (Additionally, the capturing structure body and the 
structure variable body are not shown.) The monomolecular film can be 
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formed by repeating this procedure. 
[0106] 

Additionally, upon formation of the monomolecular film of the 
amphiphilic capturing body, the capturing body floats on the oily phase or the 
aqueous phase in such manner that, as is shown in Fig. 7, the oleophilic parts 
(hydrophobic parts) 10a of the rod-shaped bodies 10 are adjacent to each other 
to orient, and the hydrophiolic parts 10b are adjacent to each other to orient. 
(Additionally, the capturing structure body is not shown, and the capturing 
body represents the rod-shaped body 10.) 
[0107] 

The above-described example is an example of a monomolecular film 
wherein the capturing bodies are oriented in the plane direction of the 
monomolecular film (in a state of lying). A monomolecular film wherein the 
capturing bodies are oriented in the thickness direction of the monomolecular 
film (standing on end) can be formed by, for example, in the following manner. 
That is, first, amphiphilic rod-shaped bodies 10 (a-helix polypeptide) is allowed 
to float on the surface of water (on the aqueous phase)(the rod-shaped bodies 
being in a lying state), and the pH of the water (aqueous phase) is made alkaline 
(about 12 in pH). Thereupon, the hydrophilic parts 10b of the rod-shaped 
bodies 10 (a-helix polypeptide) undergo destruction of the a-helix structure and 
take a random structure. In this occasion, the oloephilic parts (hydrophobic 
parts) 10a in the rod-shaped bodies (a-helix polypeptide) keep the a-helix 
structure. Subsequently, the pH of the water (aqueous phase) is rendered 
acidic (about 5 in pH). Thereupon, the hydrophilic parts 10b in the rod-shaped 
bodies (a-helix polypeptide) again take the a-helix structure. When a pressing 
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member in contact with the rod-shaped bodies (a-helix polypeptide) is pressed 
against the rod-shaped bodies 10 ((a-helix polypeptide) by the pressure of air 
from the side surface, the rod-shaped bodies 10 are pressed in a state of 
standing on end wherein the hydrophilic parts 10b are directed at about right 
angles to the water surface to take the a-helix structure. Then, as is shown in 
Fig. 6, the rod-shaped bodies 10 (a-helix polypeptide) are pressed in the 
oriented state by using the pressing member 60 to thereby form the 
monomolecular film. 
[0108] 

The inspecting apparatus of the invention can appropriately detect a 
captured object and can appropriately be used in various fields including the 
medical field and the industrial field. 
[0109] 
[Example] 

The invention is described in detail by reference to Example which, 
however, does not limit the invention in any way. 
[0110] 

[Example 1] 

Poly(y-methyl L-glutamate (PMG 2 6o-CyD (polymerization degree: 260) 
having p-cyclodextrin (capturing structure body) at the molecular chain end was 
prepared by conducting polymerization of N-carboxy L-glutamic acid anhydride 
y-methyl ester (MG-NCA) using as an initiator p-cyclodextrin having an amino 
group. An azomethine (liquid crystalline molecule) was connected to the 
molecular end of resulting PMG 2 6o-CyD to which P-cyclodextrin was not 
connected, by a known method. 
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[0111] 



A positive pole and a negative pole were provided in a transparent 
container, an electrolytic solution was placed therein, and an electric field was 



PMG 2 6o-CyD-azomethine was formed at the interface between the liquid phase 



monomolecular film showed a structural color formation. Subsequently, 
2-p-toluidinylnaphthalene-6-sulfonic acid (TNS; manufactured by SIGMA Co.) 
which was an object to be captured was added thereto to disperse. 
Measurement by means of a reflected light wavelength-measuring means 
revealed change in structural color formation. The monomolecular film was 
taken out, and the P-cyclodextrin (capturing structure body) was analyzed, thus 
2-p-toluidinylnaphthaIene-6-sulfonic acid being detected. Additionally, the 
monomolecular film was formed by using an L-B film-forming apparatus 
(N>-LB400NK-MCW manufactured by Nippon Laser & Electronics Laboratories 
Co.). 
[0112] 

[Advantages of the Invention] 

The invention can provide a capturing body which can appropriately be 
used in various fields including the medical field and the industrial field, which 
is excellent in biodegradability and safety, and which can specifically act on an 
object to be captured and can selectively capture only the object, and an 
inspecting device which uses the same and can appropriately detect the object. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 shows one example of an amphiphilic rod-shaped body in the 



applied across the poles. 



Then, a monomolelcular film 



of 



and the gas phase in the electrolytic solution. 



The thus-obtained 
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invention. 

[Fig. 2] Fig. 2 shows one example of a capturing body of the invention 
wherein an amphiphilic rod-shaped body is connected to a capturing structure 
body. 

[Fig. 3] Fig. 3(a) shows an example of the invention wherein a structure 
variable body is connected to the rod-shaped body. Fig. 3(b) shows an example 
of the invention wherein a structure variable body is connected to the side chain 
of the rod-shaped body. Fig. 3(c) shows an example of the invention wherein a 
structure variable body is connected to the side chain and the straight chain of 
the rod-shaped body. 

[Fig. 4] Fig. 4 illustrates the principle of structural color formation. 

[Fig. 5] Fig. 5 illustrates the principle of structural color formation. 

[Fig. 6] Fig. 6 is a schematic view showing formation of a monomolecular film 

of the capturing bodies. 

[Fig. 7] Fig. 7 shows one example wherein an amphiphilic capturing bodies are 
oriented on water (aqueous phase). 

[Fig. 8] Fig. 8 shows one example of a method for allowing to stand on end 
the amphiphilic capturing bodies on water (aqueous phase). 
[Description of Reference Numbers and Signs] 

1 capturing body 

2 capturing structure body 
10 rod-shaped body 

60 pressing member 
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vmm\tmnn(o^?ftfr^&&wm< i >^6<9 > 

< 1 4> «t£pj^*#, miarif@^pj^r^^ByiB 

< 1 >fr%<9 ><Dl>Tftft<£nzm<DMM&V$>2> 0 

< 1 5 > fg^Ff^^, &«fl1£#^T>&£]iirlB< 1 > 20 
frh<9>. < 1 2 1 4 ><DU>m;WciB$£<D 

<i6> fl§a&*j§E##L r^>-fe'>{t^r^^fi 
§b< i >^e< i i ><D{,>-rtifrt f c§zn<Dffinw-c& 

[ 0 0 0 8 ] < 1 7 > fifcgliMf*^ t?t«$CDigfUC 
^L/cfTI3< 1 >^6< 1 6 >CDC^*rn^CClBtS^Jf 

<18> 4HX«CD«MCC«^Lfc«iriB 

< l l 7 >©c>Tti^K:ia«cDfiBJE(t'r*4. 30 

< 1 9 > huIB< 1 >#>6< 1 8 ><ZH»*rtl#>K:IBiS<D 

< 2 o > ««i^s^«&e«5e*ar * o , «£& 

[0009] 

[ 0 0 l 0 ] <«Rfc>iittB»tttt£ ItB, ftttrfc 
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[0 0 l l ] fTHIttffllWiLttt. 

ttatttsa, ct-^y • #y^* 

F. (DNA, RNA) tt£*WF&fC4Stf 64a£ 0 
i^^a^ >^(D a — ^ y ? £ ;Mga£W"T £ &<D# 
[0 0 l 2 ] «r8B»WS«»0*-Cfe. 5S?S{c*M«*»i 

•#y*:»F, d n a x rso^ftdrsWKati. 

[0 0 13] [a — *y • #y^^FD iEa 

-^y v 2* • #y^^ fi*. ^y-^^*^ For;^ 

it© — :>"C*0, 7 5^3. 63S3Sc:£(C1[@HIk <1 
6tf^^Jft) U 4#Bcr<t©T5-/»CD>f$ FS 
(-NH-) i^^;H(-CO-) <h<DPilJCC*Bj&£ 

[0014] mriBa-^y ? • #y^^ F®&1* 

[0015] g?8Ba-^y *X • #y^* FSJfcJiR 

t*«-c»*#. — .y 

(Asp) , 5>K (Glu), T 

;l/^> (Arg), 'J^(Lys), t^^^> 
(His), 7XA7^> (A s n) . (G 
In), t'JXSer), ^ U^^> (Thr) 4 T 
(Ala), /<y> (Va 1 ) . Uh^» (L e 
u) , >f7P>f^> (lie). UTstJ > (Cy 
s ) v y^^-^.> (Met) . (Ty r ) , 7 

x^77^>(Phe), F'J7>7r>(Trp) 

[0016] KTEa-^y • # y F ©IMS 

e r) , (Th r) . 7^^^¥>B! (As 

p) , d/Jb^5>K (Glu). T^^> (Ar 

ff> , y^> (Ly s ) , 7*^ i F> (A s n ) , y 



(4) 
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(Gl n) ft£&#micm?h1n. mFie^Tfctt 

(Phe), F'i^F77>(Trp) 4 >fva^» 
(lie). fPS/> (Tyr), (Me 
t ) , n^^> (Leu) , -*y > (Va 1 ) t*£f$m 

[0017] fjffia-^y • #1/^^ K 

[0018] SuiBT 5 /KiLttt, L-7^E D 

[0 0 19] friBa-^y vt>7. • #y<:/^ KKtoW 
S7 5-/BOBAIIH Ot^tt) iltlt tttcMRB: 
&< s»(cj£DraBaaBRT*ci3ftsrtP*^ i o~ 
5000 v&2><Di>m& tnsts^fltt (M^tt) 

# s i o*»^5i, *'J7S -'tt*s£5£«ra— ^y 
***£^J^#fr<fr£C 5 00 0^ 

[0 0 2 0] tulBcr — *y • ^y^^pos* 
— f ) . #y (T-x^fl'-L-^ary-h) . #y 

( T — c>*^rt,-L-£OU*>- h) v a<y (L-SOU 
^5>K-T--^>^) , ^y (n — ^isJl-L-* 



r-. 

? 

LLZ-NCA 



9 = 0 DMF 
? 

HLG-NCA 



ch 9 -<ch 2 Vnh 2 

THF 



* y;b*y-h) ^©#y^£ *>Ki8gf*, **y (/s 
L -rx^Ji-r- h) ^©#y r*^^ 
*y (L-n^») % #y (l-t^~ 
» , #y (L-y^*~» , #y (L-y*.~)\,r 
. #y (L- 'Jv» -#y (r-y^^-L 

[0 02 1] BJIBa — >y vZTs • #»;^*K4Lr 

[0 02 2] mriBor — *y -4?y~t:^F<D£i$ 
<£>— 0!l<h LT, ^D9^3#ll^F(#y (L-'J 

2 s -#y (r-^^-L-y^^^- h) 
« o D PLLZ 2 & -PMLG B o OM*CCt,W 

y (L - y^>) 2 s -#y (r-^^-L-^ou* 

-*-F) B o D PLLZ 2 s -PMLG 6 o te, TIBSi 
r*LfcJ:5<c, n-^+i/;i/7 5>*H{6«liLti 

20 C\ N e L-'J >>> N* -^7;b 

#*2«fc*« (LLZ-NCA) OtMtfl^ *W 
tr-^f^ L-£OI/#^-h N-*/-fc 
7jcft (MLG-NCA) Ol^J&ff 5Ci*Cj:»)^JSS-r 

[0 02 3] 



CHg-CClOrNH -fc-<j)H-NH)^H 

9=0 
I 



5 



[0 0 2 4] 1512a — • * F©£fiB 
7-5=- K?:3-Kt5DNA?:I*ii^I'<i'*-«: 



PLLZ. (m=25) 



0 0 
CH^CH^- NH-fC-CH-NH^-9H-NH^H 

NH £= 0 

c=o 9 

6 

PLLZ m -PHLfi n <m=25, n=60> 




7 

^fstii. mum^mmtLx^ ±mm. amis 
fd^7>($/> ( my << -jva >m<o^m<om 

[0 0 2 6 ] CDNA3 USEDNAtt, l^lgDNAT 

ftottiw 3cScc»tt*««rr*c^3W-c*. io 

»{Cfft(D»»* ^ > £ - *7 U- F r# %^<D&-V 2 *IS 
D NAr 8MB2#ilDNAWU — o 
(D^C^OIHOCC. ^^e>^W0 22|s:(D^ , ;^^U 

nfc2*6^«ttt*r*. »K#y**u**F« 

tt, 7f^> (A) , *5 > (T) > ^T^> (G) R. 

(C) <04W©«»*«-C?BJ«S*lT*J 

[0 0 2 7] fufBDNAte, ^©PCR (Polym 
erase Chain React ion)S v LC 
R (Li gas e chain Reaction) 

3SR (Self-sustained Sequ 
ence Repl i cat i on)S» SDA (St 
rand Displacement Amplifi 30 
cat i on) S»KJ:»5iB!t5CiASt?t*^ C 

[0 0 2 8] £/c. ffftBD NAtt, *4R<Z>it£T*&*(l 

[0029] hu laitGT- ^p-^-> m*. 

£*>6iWlS ti4»»eiItt«cff*©SiCc*A-r 4 C £ 
KJ:0f«EDNA**«K:B«»-J--5Ci*S"C*a. fTIB 

[0 0 3 0] CTsn-x) flttarsn-xB:, ife9tt 50 
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[0031] wrsBtttfttoss t ur« s t8j&f4f£fe* 

<> 3 5 0 nm-8 1 0 n mt^^ W Dff^ 11^ 
[0 03 2] mUW$J&<D&t UTti, 4#«C*lJK»ttl* 

8-2. Onmigt^^o 

[0 03 3] BfiBttttftW. *©±S»3as«7kttX«»* 
[0 034] mffaMSSSSttO^tt^Oi^, £fokt££^ 

[0035] <maws»>nm§KWk»£ int 

[0 03 6] SJiafiScr)^«i Lttt. *WcSU«U*ttl> 

[0 03 7] IT0nEIKl«a>JlffM& l/ttt, m 
^S^t^B («T r^xhj «t^ci^ 

[ 0 0 3 8 ] a*, cnz<m$iffimfr<DMmm£ l 

^> -c*0, SfiBlS*cD»-&cc«!rtJir*o, PIB^K 
oi^ccttflw, ^^.-^y>, +^>fr^>^ WfB 

[003 9] CSS{t^©3) me«z8tt«*i& 
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©tf (-^tc) CD3giB*Wr*feO. HI* 

[0040] tuiaistt (-aoc) (osmtmr s'BSHt 

PHTP (^l/t FDh'j7x^l/» , ^ 

[0041] fjSBK*®fflffi»« (may* h ) <t ur 

[0 042] fyfe^*J^Ojf &*tm (Balfiy^ F ) i 

ens, 

[0 043] fJSB^^ + ^^-^H^ffilEJtft (HWSy 
[0 044] *MB^- ho^x -^©fiWE*Mfc (bWB 

wh) ium &y *~jmm»i*£ifim 

[0045] HU3B^***> V y 7 x-;W £><Dj§J£*t 

*(8raayxh) ±lx&. '^y<>m. n 

[0046] ftffB hV7* £>OfflJ£*ta (ma 

wh) ibtit ^77^sfti'»t« 

[0047] KTIB^ 7 £ y >£>J§ffi*fm (fTIB^ 
XF) Ci b $T©n-^77^> 

[0048] WS2X b a* nv>©Ji!E»« (Uia^x 

So 

[0 04 9] ItriBPHTP (^tFnby^i^u 
» <DMU*i& (fluIByxh) ibttt, *n 

[0050] mittfru-zoiffitmMi (mizyx V ) 

iim wu*, h 2 o, ecu , 

[oo5i] buIbt 5 p-^offlffi*fm (luiayx F ) 

[0 0 52] mTfB^P?** F f>7'XD7 

s^-^AS^wra^-rsiiittof 5 *^ f y >t* 

>, r-t'^ofM F y >0 3«#fcie>4rCl>5 o * 
mBC&bl>TU:, UMB^af 5 ** F y ><t Lt, eti 
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r«;;H, tj^^>>£ fs, ^^*>a«tt<sr 
(C^i/^ft^ F y>«8W*fcd*ti*. 
[0 05 3 ] BiTlB^^nx^^ F »J ><Z>lfflE*feR (huIB 

yxh) iitu, wx.ii ?*-Jk t-fy/-;k 

LxV;l/>->, x^u>^y z3—j\,*:S7 *^;t/x-x 

RO'^©x^f;K Di/^fn-^tDXfD-f F\ T 
10 ^rr;U^>^ U?S— Jk hn7xd-^fOt^$ 

;k v;l/^>K % B zr>n 
-U-;f, 2-p- F;l/^^^^^^U>-6-^;l/ 

*>»^y"3Att (tns> tzaimwhtx*. 
[005 4] mffSJii* (—#76) ©SSHfc^i it 

[0055] mzte±Mty<mms^ (tutayx f ) t 

20 ftSo 

[0 05 6] W2y77T-fF<DjlUE*» («W5^ 
F> thX\t, WAtf, O, HSO* - , Apy>, /\ 

[0057] wre^^-ty bcD^^ta (M^y 

So 

[0 05 8] wne-M-^-r Foit^fa (mifEyx f ) 
30 iirii. h 2 o^iwf^ns. 

[0 05 9] fiflB^trtt (H^tc) (D&mitSmt OX 

[0 06 0] mfiBb K a* ^ (OTEyx 
F) ilttt, 0Ux.«, HC 1 k S0 2 , 

[006 1 ] H?fB^«:*ft©CD}tJE*f^ (KfE^ h ) 
40 <hL,r«, ap^>, #^7n^, iSRKfb* 

[0 06 2] buIB F y - o -^^^ FCC«S8«* (WIB 
[0 06 3] gufB^^->r7 ^^'>cDJi^a (SulByx 

f> tLxi*. ma. flwift^wfths. 

[0 06 4] BJIB^^T^T>5 ^ y JK^f fiesta 

so [0065] h?ib^ y > F©fiSE»* (mayx 
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[0 0 6 6 ] fulB^ 1 ; v$^T U>te, 7xy-;l/i^ 

* * u >*r«^ uyaattw- v o . 

> ( n = 5 ) <7>fflt£*tfl (MfByx h ) <h Ltli, «*. 
p- t-^^;i/*«; ^ ^7U> <n = 6) ODfiffi 

XTU> ( n = 7 ) OfflJSEStf* (MlBy* h) ilt 

[0 06 7] m&9?VZ/4b&Mt Lttt, HT-{fr^14 
©Ft i ItSJR*^ ^ ^ ^ > x - jKD*t? 
-e-OTtad^i/Tfi*, Rltft^OFt-JSC 

t-^;K> < /-15-^7')>-5, 1 

-6, 18-^7^>-6, FV<>y-18-^7») 
>- 6, rh7<>7-24-^7^>-8, ^-OV 

[ooB8] «iiE*^>fb^»©««#* (Buib^x 

h) £l/Ttt, Wt«> Li, Na, K»<DT^*»J* 
NH* + % tjI/^t^-^a^x ^7^ 

tt. cn^tc^. »tt«*sjt«wr^*i>c-H (r 

£-) , N-H (7~U>. 7^SIfS, 75 F, X 
^775 FB«M*tt£> > O-H SS^ 

[0 0 6 9] WeS«ft^©ffi?WD** 3 (S) i L/ 

rtt, »K«i»tttt<Bwccj£Drafi3ii3e-r*ctw 

tt) «K90WSKj±C^6«0. lnm-2. Onmt 
[0 07 0] fMBSSHb**! (** F ) ifjIB^'x F i 

ttSHb^ft : **X hl&# = 1:0. 1 - 
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1 : 10^0, «»Kfc^»: «F^=1 : 0. 3 
-1 : 3#8?*LA\, 

[007 1 ] Cttt*) firiB5ii$<f: LTtt. AftKJK (Ml 

stir. ^^->ttiSMot^ 

IgE, I gGcDF ab\ Fa-b, F (ab 1 ) i 4i 
[0 07 2] «reAtfHnJR& ttlt, 4»(cMRtt% < » 

a, r#aa, ^;ux, eatsf*, « 

[0 07 3] CCt, IffIBW«iStt©=^Ktti. IfHEtt 

ft 2 mmm* i o <Dmmmicm.&mm& s -e * c t & -c 

20 

[0 07 4] <«JSpraE#>fusB«Jfi^iaE#i. Lrtt, 
[0 07 5] «NBMk& LTtt, fb*BWJ*RMt«W 

mt§. mm, BE*«c£***tf&*i. 

[007 6] tffisXitcj:*) «a*5pISEr**«jftRBE# 

[0077] mtz&ttmvk&tLxte, yttfCXKmrnic 
[0078] mmmmicj; *>mm#^t*mmtee»t 

40 L-Ctt. matt. KM&H^fJ^tf&h*. miSBiS 
[0 07 9] BVf3#t^S^<t LTB, 77^ ^>{b 

^h'y^wt^ 7^3+^7*-;^^^ 
50 o'T;^^-^^n-^^v;i/^> > /— f y-»Mb^ftJCc<b* 
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[0 080] BUiBr -f Wf< v fmE&ttt t,"C 
«. 3* ©;£8£ (C. Destrade. , eta 

1. , Mo 1. Crysr. Liq. Cryst. , v 
o 1 . 7 1. p a fir e 1 1 1 (1981) : Bmt%*& 
«. $flHt*HH. No. 2 2. ?SS©fb^. ^5^. 
I10*i2S (1 9 94) ; B. Kohne et 
al. . Angew, Chem. Soc. C h e m. C 
omm. page 1794 (1985) ;J. Zha 10 
ng et al. . J. Am. Chem. Soc. , 
Vol 116. page 2655 (1994)). 
Rt>\ 1WM*5 - 5 8 3 7#. #PJ¥8 - 2 7 2 8 4 
^§1^8-33462 1-^. !|tlS^9 - 1 0 46 5 

6#cD^a$8{ciBiK©{b-^^i'^tfens„ tn<=> 

©*»«: J; «3 pj§£&«& oJg{*{ J. 1 S«Etre& 
[0 08 1 ] fufB&{C<fcD$g#Bj^fc»g^#<h b 

n. me* K>&&mi*m-t'to'K j t>teg,it*m?i&m. 20 
[0082] mtzimw&Mint bxm. «*.«. &nj 
tr~y:r>. ??it1#Jii. #yy **y.fc&y*rt/& 

* - h . fitf Jin«©£!^J^& 

# y u * >, gasnt^©* y r-fe tmtf 
htiz. mmmm<mtL-c\t. m«. nawtit 30 

<. 2W2Lfc*ttflIl/TfcJ:^. 
[0 083] «±©«&W^f*£ L-ttt. UJjg^BjiSlfl 

Uttf*. £*»»*L<. «MSF»tt»**J: 0 

[0084] frsBa^stt^i t/tu. Tfcic «t k> mm^ 40 
<*. s/>-r>*iitt(*actf*«*i/6n. tvs (-n 

= N-) 4Stf«j£©{b^fJ. 7'/ft^, T 

[0 085] wter wt&tot WAtf. 

>-fef>fb^, 77^$Wfc^. 77y*M>7 3 

Safer 7tMt^ftii/-c«. 77*->r$s 

-5. 50 
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[0086] wiar ^^^{b^tc^BsWL/fcis^ 

©fltji^{b*TiSK:^-r. 77^>€>ft^®(F7> 
^Sttf*) (*. mm. 3 0 0~4 0 0nm(CK««*W 

©gStt. $<J9. 0Alg^T*S (TIB 
(a) ) . CtilcmiPmzmmirZCtlcJ:^ -<>-fer 
>isec *j iff 5 T VSft*f ItA? (5©(iSS ©S 3 #**J 
5. 5A©^-t*S77'<>-b'> (T 

ib (b) ) cctffcsa^bu *HiK«fe*«{fcT*. 

[0087] 
[<b2] 




UVjfe 



K S.5A 



30O~4OOnm 



0.5D 



(b) 



400~500nm 



3. ID 



[0088] mTlBSit ol^i bTii. S3 ( a ) iCTjk 
^-«t ; 5(cty|B^ft©BiKKife^L / -CC>-C4>J:< . 03 

(b) Cc^*J:5Kffl«(c*S£l,Ti,»'C«>J:<. S3 

(c) {C^-ri^CcUftSDHSiJI^^tclS^LTt,^ 
4>«fcl>#i. «fc»j^fefe©a-[bfcgni*r v 'J>te<ti> 

[0089] B<ilBl#iSnJg:<*A5. B?SB&#{*©ffilMtC*£ 
^■b-Ct^tg-^, litttto^iMKfcwSffignj^tfc© 

ft*. 

[0090] <«Jgtt^fe>wTiafi*£»«. tRBtt. f£ 
g5tt^©«Mi*>e.tt»fe%^L»-5©**T* b(,>„ buIB 

(JB) ©Jl^i-eciaJf^Kiiafe^iijai^n-SJ:^ 
[0 09 1 ] milB^jitt^feti. -t;!-? * j«S©^© 
fef* (K. /I) fcftii. iSJg. ss. * (t»i^.«e^ 
tc. (JS. B) OHftHOillrlK^i; 

r#s«s©^AiS*t-r*iSm. ^l^fei*©^M-r 



# 
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[0092] sWHUCfc^Ttt. eiffe^fe©*-? t. % 
I^-CCDx^jU^- (7j<. S^) ©gMWnJtrc&<3 > 

[0093] C C-C. tt»«Jfitt«a©Jirai«:-3l»-CT 
<c#*»fl»W 5 tifclSfcttKCc £ *=F»*©*ft ( A ) 10 

i*. Tie ( i ) tc^-r^-c&s&en. tib (2 > icm 

[0094] 
[*13 

A = 2 * ' " s ' " 2Qf (1) 

A= 4 * ' ~s i n 2 a (2) 

2 m— 1 V 

20 

[0095] ftffBsS ( 1 ) &Um§££, (2 ) tCbOT. 
Att. =?&%&>mS: (nm) *SB*U att. 8ofER^ 
©#©Af*# (S) =6»*U t«. M©J¥# (nm) 
ltt. JK©»*i£i*U nB, Jg©JB#r$* 

SEtti/. mtt. i «±©sa*swc-r5. 

[0 0 9 6 ] l&iBJgOJS^il/Tli. 8 1 0 n mJ&lT-C 
*£©#$?* 10nm-8 10nmt*5C5*J: 
9»StA». fufB/¥*£jSfi^MTr&c£K:<i:0. buIE 
«J§14l6S©fe (ifcB) *SEft3#4Ci*«-C*. C© 

*9HB^«fc£^©j£fflfeT?MBT?as. 30 

[0097] BfflE^@tt^e», iiulB*ttf <*© 1 o (? 
3^8) cc<fct)£-rs&©T &o-C4>«fc<,>U iiifiB*£t£ 

#© 2 fiLbm o fc fc © im&rmwmum 

B) tc«t»)^-rSfc©-C*o-C«>J:t>. 

[0098] <flnette«*#& • m<m>m&sm& 

<*£*£^ 3 L/C ii. tiriB*tttttc:btt«M 

IK. -^OW*S»©ir>-rJvCfcJ:<,». «f5E*^W©Jf 40 

Efts-K. &m<Dfmu: 

[0 099] [^3S^g] 43Hli©ttXSat2. BflIB* 

sttzmoxtcz. missmt u-cts. tJiBffi&fk is 
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^*A#<T*C£#r#SB«r *£©**«!;*)»£ 

[oioo] iWBtt»*R4 u-ctt. «trattt»«s«re 

[0101] m^H&&-7-«J8l>fcffl£3'&& UTT 

ttetetx. mriB}S^f*{*Bi(i2* B B a ^JM^©«ffi(c^(c 
wr > * - 1 *mz. . a*w 

[0102] m3»aoice#«iu-ct4. n«cmk» 

i*. s«**sa«e*a3!cf«j»a[{c*w6ti*. mib 
mria}iKtt*SB<rfB}SS*f^*}s«i-r 

[0103] iTiB*l6W©«^«a(C*jl,»-C«. BOEtt 

n*^i©l?ffiK:SBS3n. ftS((«s. tStE5Ft^?:}ftE-r 
S £ fife L . WB^MM&^WfifflfR^A 

». frtB^e*sj:D a«]^$na< c©jr5*»« 
?htcibm&ft±to<DWkimitLm&tfimtL. me 

f6fefei"J3c^lS*5^^fe©S!ib€:a'lST-&^^*5^tf 

?.4is„ SEfc. ^Ati. gsrttc, i5ii*4«©^taR{>'«, 
^-K*»«-r*»»*j*tfe>ns. c©t&t£K*jt,>r. 



(10) 

17 

[0 104] Stts. flrR¥&?JRtt> W*K. 5>^5 
sT-T'oyi * hfe (LBS) (C^oTMtSCi 
*l-Ctr. •€■©». ^OLBIf^t (MM. 
u _. tf-&xui» hq^X • h y-X*tgf©N 

L — LB400NK -MWC& £ ***f ifiCCPlf 6 ft£ ) 

[0105] mew^nRa^AB. 10 

tt©BifiaJi&tt£»M± (ttffii) K»*LfcttMtt\ 
BP^06 «fc ^ tc. ffiEf* l *El*S*fctt»TJf 

m&tim#Rvmmjg.mmm*&motc') . c©« 

[ 0 1 0 6 ] fcfc. M*£«14©!f!£ft©iJi#^lg£^f!X 

1 OQftttttff (SfcTkB-gB) 1 0 alH±5&iSCi«:|?fSL/ 
fieiPlL/v tSTkttSH 0 blittrtsat^clB&LTiafilL- 
5) . 

[0107] «±«Uiatfflf*^#^Jg©¥B^K: 

BP'S, SStc^-TiSK:. £iT, ffiSMEte®* 
ttt* 10 ( a -^'J ? ?X - * >) K) **M± 
<*ffl±> tC#*»Lfctttt (tttcftfctttt) "C. 
(*tB) ©pH41 2gS©T^*'Jtt(CTS. 

t7>?A4fMi^ COi*. MftlO (a- 

-^x • #y*:/*F) (ctews^ttttSP (gffkti 

SB) 1 OalJa- MJ * *X$j&£iNI3$L-?c££-e;& 

■r^i. *fM##l 0 <a-~-'J ^x • jjiy^^F) 
ICtsttZmX&ftll 0 b*i. fltfa — ^) v9Zffi&Z 
£-5<fc5tC&.2>. C©i^, 8tt#10 (a— sy** 
X • sJfJ^^F) KStL. K&tft*l 0 (a-^-y ^ 
?X - y-^-^F) K3«3efcfflEEaSW**OllIffl 
*>^iT-©BE*-CflWi. gE#ttt*l 0«^7K (7k 
+1) «c»Ll»Ofc««©**-t<0«*ttfflJl 0 b#7k 
tB*r^©*ffi£B§S:£TS#ft^fta>oTa-^y ? 

^x^jS^i^i^Kft^,,, -e-u-c. 06*mo-c±j$ 

L,fcJ:5<c. &ttt*l 0 (a-^y • #<J^-71- 50 
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[0108] mitt&w<D&&mmt. ffi&ztm&m 

[0 10 9] 

<<>. 

[0 110] («SIN1) 75/i**t5/3-->fD 
5f5>K*R7fc*fT-J<^I/XX^;I/ (MG-NCA) © 

xk-;> mmmmm «rrs#i> (t-^^l- 

(PMG 2 . « -CyD (S^K : 2 6 

o) ) zmmuit. ^©^rffiKjrti. ^p,hfc 

[0111] ligSl^K. JEffiacfttffifctaW^ ^S? 

tSR^MfflO^ffiCC. PMG 2 . „ -CyD-7^f 

ktllt. iWC SftgKlPMG* 6 o -CyD 
©«K*ffn:*$>.S2 - p- h;U^i?^jU^-7 5f U>-6 

-x;v*>Bi (tns ; s i GMAas) zmtfaofm 

d707 5 +^hy> (mefllfi») *»#fLteic*. 2 
-p - hJb^i7r.;V^-7 5rU>- 6 -X;U*>M*5^ffl 
3*ifc„ iSS. BtriB^^-Ktt. L-BM^K^K <B* 
U— YU-tr* ■ hy-XttSS.. N 

l-lb4oonk— mwc ) zmmormi&Ltc. 

[0112] 

[mmotsmfivum 

[01] 0 1 ti. *#BWfc*jW4p^«a©»tft#© 

[02] H2». *JWKfcW*W«9ttt©littl* 
<b. fi$E«ii(*ct€:iS^3-&ft:MiEft©— M&#rBV 

[0 3] 03 (a) (i. *^{cteW4««i*©iS» 

( b ) ». *^^(e: *$ w s mm<m\mc ifipi^* 

*S^Lfc-W?r^f 0-C&4. 03 (c) it. &&Wtc 
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Lfc-{a|£g|-f0-e<&S„ 



14] 04 ». mmtM&ommt«im-rivmB ±LWf$vz>i5m<D-m*m?m'c&z>. 



ess] S5«. mmt&&(Dmmzitiiw?zmwm 

«Blgi»9!0-C*£. 
[07] 0 7 ». MS««tt(Dj*Stt:*i7K ( **B ) ±-C * 

[01 ] 



10 



i fisi* 
i o mm 

6 0 USM* 



10a 
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10b 




to) 



(W 



[03] 



0 0 0 0 

N N N N 

0 $ $ £ 
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0 0 0 0 
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[06] 




[HI8] 



10 



10b- 




pH 12 



Air 



\r ,oa 



pH5 



h i nil 

maun mm 






pSIlBllsf 




F £ - A ) 4C066 AB05A AB07A AC01A 

AC06A AC06B ACL7B B*20 
BA50 CA20 CA23 CA51 DA11 
FA07 

4H045 AA30 BA10 BA53 BA70 EA50 
EA65 FA42 



